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BIOLOGICAL BULLETIN 


“STRAINS” IX HVDATIXA SRXTA. 

I). I>. \VI!I I \LV 

In a f(jrnu'r papc-r ri'siilis of exporiincnis upon two races of 
ihe rotifer llydatina scuta ^\ere c^iven in rei^artl to the production 
of one hundred i^eiieraliouN of female'^ without the appearance 
of males in eitlier rare. 'Hk^sc e\jKTimeni>> ha\c been extended 
further for ahoiit se\entec-n months and as the\* are concluded 
it seems desirable to record the results obttiined partl\ as a 
confirmation of the earlier coneln-'ions and partl\- because they 
f(jrm evidence wliieh shoW'^ tluit there exists dilTerent races or 
strains or lines within this partic'ular species of Ilydatuia scuta. 

In the former paper it wa*- shown how readily male-producinp: 
females (ould Ik* produced in ncwvly made dilute uncookc*d 
horsi* m.inure- cultures and aRo how’ readih' the male-pro- 
diK'ini; females could be rc-prc'-^ed in newlv made concentrated 
cooked horse manure c ull tires. 

In the- pre-M-nt paper the parallel history of three races of 
rotifers A, and (’ is ijiven. Races B and C are the same 
rac'es upon which the former c'onclusions were based while race 
A is an additional (uie. Races A and B are sister races, both 
ha\ iny dev eloped from fuie fertilized c^t^p: while race C is unrelal(‘d 
to races .1 and B except in as far as all three races came from 
the same j;eneral cailture of rotifers which w’as originallv' collected 
at Grantw ood, Xew Jersev, in i()o6. 

Races A and B were alw’ays conducted in a parallel series but 
race C was not put into the parallel series until it was in the 36th 
generation. During this early period of the three races before 
they were all put into the parallel series the food w^as from mis¬ 
cellaneous protc^zoa culture^ of v’arious ages made in dilute un¬ 
cooked horse manure media. The summarv of the earlv' historv* 
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of these tlirec races l)efore tliey were all conducted in the parallel 
series is recorded in Table I. The percentage of male-producing 
females of races A and B are practically equivalent, while that 
of race C is much lower. 


Table 1 . 

Showing the number of female-and male-producers in the three races A. B, 
and C, from their origin to the time at which parallel records were taken. Female- 
producers are designated 9 9 . male-producers cf’ 9 . 


Race. 

(ienera* 
lions. 

No. of 

9 9 . 

Xo. of 

cr 9 . 

Per Cent, of 

c^ 9 . 

'I'inu*. 

Food. 

A 

I 144 

1 .188 

181 

13.22 + 

Oct. 6. 1908, to 

l^ilute uncooked 






Aug. 31. 1909. 

horse manure 

B 

1-146 

1,224 

167 

12.00 + 

(^ct. 6, 1908, to 

media, 7 28 days 






Aug. 31. 1909. 

old. Miscella¬ 

C 

1 - 35 

210 

10 

4.54 + 

June 16, 1909, to 

neous protozoa 


Aug. 31, 190Q. growing in them. 

September 3, 1909, these three races A, B, aiul C were started 
in a parallel series under as identical external conditions as 
possible. At the beginning of this parallel series the generations 
were renumbered and the beginning generation of each of the 
races ifi this scries is called No. 1 . Ten yoting females from each 

Table H. 

Race C. 

No. of Xo. of Per Cem. of , 

< jeiieralion. 9 9 9 9 1 »me. food. 


I 

9 

3 

25 

June 

16, 

1909. 





June 

18. 

1909. 

2 

20 

0 

0 

June 

18, 

1909. 





June 

20, 

1909- 

3 

16 

4 

20 

June 

21, 

1909. 





June 

22, 

1909. 

4 

8 

2 

20 

June 

24. 

1909. 





June 

26. 

1909. 

Partial 







summary. 

53 

9 

i 4 - 5 ‘ + 




5 34 

150 

0 

0 

June 

26. 

1909. 





Aug. 

30. 

1909- 

35 

7 

1 

12.5 

Aug. 

30. 

1909. 





Sept. 


1 909. 

Total 







summary. 

210 1 

10 

4-54 + 





Detailed history of race throughout the first 35 generations, which is also 
summarized in falile 1. 
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generation of each race were isolated at the same time and eacli 
female placed in a Sx racuse watch glass and allowed to mature 
and to produce daughter females. Then this j^rocess was re¬ 
peated for 345 generations. All the females at each isolation 
were placed in the same (juantity of tap water to which was 
added the same amount of food culture that was taken from one 
food jar. 'I'he watch glares in which the rotifers li\'cd ahva\’s 
were in three slacks si<le l)\ ^ide at room temperature. Prac- 
li('all\' all external influences were as identical as it was possible 
to make them. 

'l'h(‘ detailed ol)stT\ atioiw are given in 'liable HI. in parallel 
columns and the summarv* is given in fable IW 

At the end of 'fable I., races .1 and /■>. which up to this time 
were f(*(l on various proto/oa ('uliure'-. were practically identical 
in regard to the perci-nt.igi s of male-producing females in each 
race, but at the beginning of 'fables 111. and W. when the two 
races were subjected to uncooked concentoited food culture 
media a decided ( hange oecairred. K.n'e .1 retained and ev ent 
exceeded its former lalt* of pro<lm lion of male-prodiK'ing females, 
but in rac'e the rate was verv perceptiblv* lowered. Pace C 
lowi'iinl slighilv its rale of male-prodiuing females, 'fliis oc¬ 
curred during the fir'll 30 generations, f'rom the 57th to the 
gener.ition in races .1 and ( and l<^ the end of rac'e the 
23pih generation, com entrated cooked lood media was used and 
caused a decidi-d lowering of the production of male-producing 
females in all races. In r.u e (' this was recluced t(» zero, in rac'e 
/> to less than l per cent., and in race A to about 3.5 per cent. 

'fhis confirms the earlier results in showing that it is jtossible 
by external C(»nditions to repre-'s entirely the production of male- 
producing females in some races of this rotifer for a long period 
of lime. In ra(\‘ (’ llie male-producing females were repressed 
for 2S<) gener.iiions and then reap[)eared when the food mt*dia 
was made too dilute aca'identallv’. 

If these three races were exac'llv alike in their power to j)roduce 
male-pruviucing females and all were subjected to the same ex¬ 
ternal conditions thev’ ought to produce such male-producing 
females at the same rale. However, as the above observations 
show that the rates of production of male-laving females varv' 
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Table III. 

Showing number of female- and male-producers in a parallel series of 345 gen¬ 
erations in tlie three races A, B, and C. Generations 1-56 show the detailed result-s 
when the three races were fed upon concentrated uncooked food media and gen¬ 
erations 57-345 show the detailed results when the same three races were fed 
upon concentrated cooked media. 


Race A. 


Race y>. 


Race 


(iencration. 


3 

4 

5 

6 

7 

8 
9 

10 

11 
I 2 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
3^> 

37 

38 

39 

40 

41 

42 

43 

44 

45 
40 
47 


Xo. of 


9 9. 


5 

8 


9 


9 

9 

9 

9 

10 

8 

8 

9 


10 

10 


9 



9 

8 

8 

9 

8 

9 

9 

5 

10 

10 

8 

5 

I o 
10 
4 

6 
6 
9 
8 
9 
I 

7 

8 
7 
7 


7 


Xo. of 

9 . 


o 

2 
o 
o 
o 
o 
o 
0 
2 
2 

O 

O 

3 
1 

3 
o 

1 
0 
1 

2 
2 

1 

2 
1 
I 

5 

o 

o’ 

5 
o 
o 

6 

4 
3 

1 

2 

9 

3 

3 

3 

I 

3 

3 


Xn. of 

9 9 . 

6 
10 
10 
9 
8 
9 
9 
9 
10 
10 
10 
10 
10 
10 
9 
8 
1 o 
10 
9 
10 
10 
9 
8 

10 
10 
9 
1 o 
10 
10 

10 
9 

8 ' 

10 
10 
9 
10 
10 
10 
10 
6 
! O 
I O 
I O 

10 

9 

10 

9 


No. of 

cr 9 . 

0 

o 

o 

o 

o 

o 

o 

0 

i) 

o 

o 

0 

o 

o 

I 

I 

o 

o 

o 

o 

o 

1 

I 

o 

o 

1 

o 

O 

O 

O 

1 

2 
O 
o 
o 

o 

o 

() 

4 

o 

o 

o 

o 

0 

o 

I 


Xo. of Xo. of 

9 9 . & 9 . 


7 

10 

9 

9 

9 

9 

9 

10 

10 

9 

10 

10 

10 

9 

10 

10 

10 

10 

9 

10 

8 

10 
10 
10 
10 
9 
10 
9 
9 
10 
10 
10 
10 
10 
10 
10 
1 o 
10 
9 
6 
10 
10 
1 o 
9 
9 

! O 
1 O 


O 

O 

O 

O 

(} 

O 

I 

O 

O 

I 

0 

o 

o 

o 

o 

o 

o 

I 

o 


o 

o 

o 

1 

o 

o 

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

4 

o 

o 

o 

I 

o 

o 

o 
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Table III. — Continued. 


Rare I. Race/?. Race C . 


Generation. 

No. ijf 

No. of 

No. of 

No. of 

No. of 

No. of 


9 9 . 

cf 9 . 

9 9 . 

o’' 9 . 

9 9 . 

0 ^ 9 . 

4 S 

7 

3 

10 


9 

1 

49 

b 

3 

9 

1 

10 

0 

5 ‘J 

7 

3 

9 

T 

10 

0 

51 

7 


10 

0 

10 

0 

52 

7 

2 

10 

0 

Id 

0 

S3 

lu 

0 

10 


10 

0 

.54 

9 

1 

10 

U 

10 

0 

55 

10 

0 

10 

U 

0 

1 

5 b 

b 

4 

9 

I 

S 

2 

57 

lu 

0 

10 

u 

10 

o> 

5 H 

10 

u 

10 

u 

10 

0 

59 

S 

2 

10 

<J 

lu 

t) 

bo 

i 

0 

10 

0 

10 

0 

bl 

s 

2 

10 

u 

lO 

<J 

02 

4 

b 

10 


lu 

0 

bj 

7 

2 

lu 

u 

lU 

0 

04 

10 

u 

lu 

u 

lu 

0 

b 5 

10 

41 

Ml 

u 

lu 

0 

0 () 

9 

I 

1 U 

0 

10 

t) 

b? 

s 

2 

I U 

0 

10 

u 

()S 

lu 

1 1 

lU 

u 

10 

0 

(K) 

iO 

11 

lU 

0 

10 

u 

70 

19 

u 

I u 

0 

10 

u 

71 

s 

\ 

.s 

u 

1<I 

o 

72 

lu 

it 

lu 

0 

10 

u 

73 

lu 

u 

1«> 

l> 

10 

u 

74 

lu 

u 

lu 


10 

u 

75 

1 <J 

u 

at 

u 

10 

u 

7 b 

1 (j 

it 

lit 

u 

10 

0 

77 

1 u 

u 

lit 

u 

10 

0 

7 ^ 

lU 

u 

lu 

u 

10 

0 

79 

lu 

u 

lu 

u 

10 

0 

So 

lU 

0 

1 u 

«) 

10 

0 

Si 

1 u 

0 

10 

u 

lu 

0 

S2 

9 

1 

lU 

u 

10 

0 

^3 

lu 

u 

10 

u 

10 

0 

S4 

lu 

«> 

10 

u 

10 

0 


lu 

u 

10 

u 

lU 

0 

Sb 

10 


10 

0 

10 

(J 

H 7 

lu 

• > 

10 

0 

10 

0 

ss 

10 

u 

10 

0 

10 

0 

So 

10 

«) 

lu 

0 

10 

0 

90 

10 

t) 

10 


10 

0 

91 

9 

I 

lu 

0 

10 

0 

94 

10 

u 

10 

u 

9 

0 

93 

1 u 

0 

10 

0 

10 

0 

94 

lu 

0 

10 

0 

10 

0 

95 

lu 

0 

10 

0 

10 

0 

96 

10 

0 

10 

0 

10 

0 

97 

10 

0 

10 

0 

10 

0 

98 

10 

0 

10 

0 

10 

0 

99 

10 

0 

10 

0 

10 

0 


• Concentrated cooked burse manure media began to be used 


210 


D. D. WHITNEY 


Table 111.— Continued. 


(ic-neration. 


Race A. Race- />. 

No. of No. of No. of No. of 

99 . o' 9 . 99 . 0 ^ 9 . 


Race C . 

No. of No. of 

9 9 . ' o’ 9 . 


100 

101 

102 

103 

104 

105 

106 

107 
lOS 

109 

110 

111 
I 12 

113 

114 

115 

iiO 

117 

118 

119 

120 
121 
I 22 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 
M 3 
144 

14.5 
1 49 
M 7 

148 

149 

150 

151 

152 

15.5 


9 I 

10 o 

10 o 

1 0 o 

I o o 

9 I 

10 o 

10 o 

10 o 

] f) o 

1 o o 

1 «) o 

10 0 

10 o 

10 o 

1 o o 

10 0 

If) o 

10 o 

10 o 

10 o 

1 o o 

10 o 

10 o 

10 o 

] o o 

1 o o 

10 o 

] o o 

10 o 

10 o 

10 o 

10 o 

10 o 

1 o o 

10 o 

10 o 

10 o 

H) O 

10 o 

10 o 

10 o 

I o o 

10 0 

I o o 

I o 0 

10 o 

1 o 0 

10 0 

10 I) 

10 o 

If) 0 

10 o 

\ 0 o 


1 o o 

10 o 

1 (J o 

10 0 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

1 (J o 

10 o 

1 u o 

10 o 

10 o 

10 o 

] o o 

1 o o 

10 o 

If) o 

1 o o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

If) o 

10 f) 

10 I o 

10 o 

10 o 

10 o 

If) o 

] o o 

I 0 o 


10 0 

10 o 

1 o 0 

10 0 

10 o 

10 o 

10 0 

10 o 

io 0 

If) o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 


10 o 

10 o 

10 o 

10 o 


10 1 o 

10 o 

10 0 

10 o 

If) o 

10 o 

10 o 

6 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 0 

10 o 

10 o 

10 o 

10 o 

10 o 

10 0 

10 0 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 ' o 

10 o 

If) o 

ID O 

10 o 

ro o 

10 o 
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( »enerati>*n. 


154 

155 

157 

i5‘v 
) Go 

161 

162 

163 

164 
IGS 
166 
167 

|6S 
160 
170 
I 7 I 
I 7 2 

17 i 
174 

I 7 S 
1 76 

17 .S 
I 76 
l.So 
iSi 
I N 2 
IS^ 
ISJ 
I S'? 

I S6 
IS7 
I SS 
I '<6 
lO') 
161 
162 
164 

164 

165 

166 
167 

16 5 

166 

200 

201 
202 

204 

-205 

206 

207 


Table III. — Continued. 


ka c . 4 . 


Race />*. 


No. ol 

9 9 . 


N .. of 
d^ 9 . 


No. f>f 

9 9 . 


No. of 

cf 9. 


o 

(> 

o 

o 

o 

o 

o 

o 

o 

o 

6 

6 


4 

6 

10 

10 

10 

10 

10 

10 

0 

6 

10 

10 

in 


O 

O 

O 

o 

o 

o 

o 

o 

i) 

o 

o 

I 


o 

n 


o 

o 

o 

o 

<» 

o 

o 

o 

o 

o 

(» 

o 

o 

n 

n 

(I 
O 
n 
o 
n 
o 
<» 


O 

o 

I 

o 

o 

o 


10 

10 

10 

10 

10 

10 

1(J 

10 

10 

10 

I<J 

10 
10 
10 
in 
in 
In 
in 
in 
in 
in 
in 
in 
in 
in 
I n 
I n 
in 
in 
1 n 
I n 
In 
in 
in 
in 
I n 
in 
in 
l<i 

1 

in 

N 

in 

m 

10 

in 

in 

10 

10 

10 

I 

10 

I 10 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


Race t 


No. of No. of 

9 9 . o' 9 . 


10 

10 

10 

10 

10 

10 
1 o 
in 
in 
10 
in 
in 
in 
in 
10 
in 
in 
in 
in 
in 
in 
10 
in 
in 
in 
in 
in 
in 
in 
in 
H> 

10 
in 
H) 
in 
10 
10 
I (J 
I 

10 

3 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

n 

o 

o 

o 

o 

o 

o 

o 

o 
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Tai!I,i- III.- 

— Continued. 




Kace , / . 

Race 

/?. 

Race C 

Ctcneration. 

No. of 

No. of 

No. of 

No. of 

No. of 

No of 


9 9. 

d^9. 

9 9. 


9 9. 

cf 9 . 

2oS 

10 

0 

10 

0 

10 

0 

209 

10 

0 

10 

0 

10 

0 

210 

10 

0 

10 

0 

10 

0 

21 I 

10 

0 

10 

0 

10 

0 

212 

10 

0 

9 

1 

10 

(3 

213 

10 

0 

10 


10 

0 

214 

10 

0 

10 

0 

10 

0 

215 

10 

0 

10 

0 

10 

0 

216 

8 

0 

8 

0 

8 

0 

211 

9 

I 

10 

0 

10 

0 

218 

10 

0 

10 

0 

10 

0 

219 

10 

0 

10 

0 

10 

0 

220 

10 

0 

10 

0 

10 

0 

221 

10 

0 

10 

0 

10 

0 

222 

5 

0 

4 

0 

10 

0 

223 

10 

0 

10 

0 

10 

0 

224 

10 

0 

10 

0 

10 

0 

225 

10 

0 

10 

0 

10 

0 

226 

10 

0 

9 

I 

10 

0 

227 

1 

0 

I 

0 

I 

0 

228 

10 

0 

10 

0 

10 

0 

229 

10 

0 

10 

0 

10 

0 

230 

10 

0 

4 

6 

10 

0 

231 

10 

0 

10 

0 

10 

0 

232 

10 

0 

5 

0 

10 

0 

233 

10 

0 

10 

0 

10 

0 

234 

7 

0 

4 

0 1 

9 

0 

235 

1 

i 0 

2 

0 

10 

0 

236 

4 

0 

1 

0 

3 

0 

237 

10 

0 

I 

0 

10 

0 

238 

10 

0 

4 

0 

10 

0 

239 

10 

0 

0 

0 

9 

0 

240 

10 

1 0 

Died 


1 u 

0 

241 

3 

i 



10 

0 

242 

4 

0 



10 

0 

243 

10 

0 



10 

0 

244 

8 

2 



10 

0 

245 

10 

0 



10 

0 

24O 

10 

0 



10 

0 

247 

10 

0 



10 

0 

248 

10 

0 



30 

0 

249 

10 

0 



1 0 

0 

250 

10 

0 



10 

0 

251 

10 

0 



10 

0 

252 

9 

0 



10 

0 

253 

10 

0 



10 

0 

254 

9 

' 0 



9 

0 

255 

10 

0 



10 

0 

256 

6 

0 



9 

0 

257 

10 

, 0 



10 

0 

258 

10 

0 



10 

0 

259 

10 

0 



10 

0 

260 

10 

0 



10 

0 

261 

10 

0 



10 

0 




«-ncra 

262 

263 

264 

266 

267 

268 

269 

270 

271 

272 

274 

275 

270 

277 

278 

279 

280 

2M 

282 

283 

284 

285 

286 

287 

288 

289 

29(J 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

3«2 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

3»4 

^>5 
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Tarle III. — Continued. 


Ka e A. 


Race />. 


Race C. 


Ni*. <>i N . >j 

9 9 . d” 9 . 


N. . of Nr., of 

99. 9 . 


No. oi Nt'. of 

9 9 . o'" 9 . 


7 
9 
9 

10 

10 

19 

10 

10 

10 

10 

10 

10 

10 

19 

10 

19 

19 

8 
9 
8 
8 

19 

4 

5 
9 


O 

0 

O 

9 

(J 

9 

9 

O 

O 

O 

O 

O 

3 

o 

o 

9 

t) 

O 

0 

I 


0 

6 

1 

I 


(t 


9 


9 

19 

4 

4 

4 

\ 


19 

i ) 

19 

9 

ll» 

8 

4 
0 
7 

19 

5 
5 
5 
3 


0 

<j 

I 

9 

9 

9 

9 

o 

9 

1 

.S 

o 

o 

o 

0 

o 

0 

o 

o 

o 

0 

o 

o 

o 

o 

o 


10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 o 

10 9 

10 o 


10 o 

10 o 

10 9 

10 9 

10 o 

10 9 

10 9 

10 9 

10 9 

10 «) 

10 O 

10 9 

10 «) 

10 •> 

10 O 

10 9 

10 9 

7 «) 

9 9 


I 


I 


10 

10 

9 

9 

9 

9 


4 9 

8 o 
10 o 
10 o 
8 o 
10 9 
8 o 

8 o 

9 o 
7 o 

10 o 
1 o o 
1 o o 

5 o 
5 o 
5 o 
5 o 
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Table III.— Concluded. 


Generation. 


Race A. 


Race />. 


Race C. 


Xo. of Xo. of X»). o! No. of X"o. «)! Xn. t>f 

99. o’9. 99. o'’9. 99. o'^9. 


316 

4 

1 

317 

5 

0 

318 

5 

0 

319 

10 

0 

320 

S 

2 

321 

5 

0 

322 

5 

0 

323 

4 

I 

324 

5 

0 

325 

5 

0 

326 

9 

I 

327 

6 

2 

328 

3 

0 

329 

9 

I 

330 

10 

0 

331 

7 

3 

332 

10 

0 

333 

8 

2 

334 

6 

4 

335 

8 

0 

336 

8 

2 

337 

8 

2 

338 

9 

I 

339 

10 

0 

340 

10 

i) 

341 

10 

0 

342 

10 

0 

343 

4 

2 

344 

9 

0 

345 

5 

I 

346 

6 

0 

347 

1 8 

0 

348 

5 

0 

349 

3 

0 


:> 

lo 

lo 

5 

5 

5 

5 

lO 

to 

10 

10 

10 

lO 

10 

xo 

10 

lO 

lO 

lO 

lO 

10 

lO 

10 

lO 

10 

lO 

lO 

lO 

lo 

<; 

9 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

() 

() 

() 

o 

o 

o 

o 

o 

o 

2 l 

o 

I 

I 


in the lliree strains, A, Bj and C\ when all external conditions 
arc identical the onh' conclusion that can be drawn is that the 
three strains differ at least in regard to this single characteristic. 
Perhaps they all may be potentialb' alike in their capacil\' to 
produce malc-la>ang females but some races ma\’ be more easily 
effected than other races by the inlluence which causes male- 
|)roducing females to be produced. 

Whenever races and B were put into newh' made diluted 
uncooked culture media in batter}'jars great numbers of fertilized 
eggs were produced in both races. From general oliscrxations 
they seemed lo be i)roduced in equal numbers, thus seeming lo 


* Food media was diluted at'cideiually. 


215 


strains” in hvdatina senta. 

form evidence that these two races were potentially alike in their 
power to produce male-producing females but when conditions 
were unfavorable they differed, as shown in the parallel series, in 
their responsiveness to the influences that so acted upon the 
females as to cause them to produce male-producing daughter 
females. However, when race C was put into newly made un¬ 
cooked culture media in liattery jars very few fertilized eggs 
were pro<luced, thus seeming to show eitlier that tliis race C was 
potential!>' different from the other two races in its capacity to 
I)rodnce male-producing females or that it was not as easily acted 
upon by the male-producing female inihiences as were races -I 
and B. Xoiwithstanding this fact that race C jiroduced very 
few male-producing females when put inio l)aiter>'jars containing 
(liluie uncooked hor^e manurt* media it should be stated thal in 
the earh' liistor\ of ra( e (’ it had as high a percentage of male- 
producing femah s in the first four generations as wds found in 
either race A or B, 'Table 11 . The race was isolated from a 
general culture jar in w hich an abundance (^f males were appearing 
at the time (►f isolation. Heginning with generation five \'er\* 
few males ap|)eared theri'after. This early histor\ shows that 
race t'at one time was as potenti*d in its power to produce male- 
producing females as races .1 and B, but whether it later lost 
this])owei or iie\ er w as ag»iin stibjected to as fa\T>rable inlluences 
for the pr(Kluctlon of male-producing lemales it is impossible 
to slate. \\‘hate\'er ma\- be the true explanation of this di\er- 
gence in the male-protluciiig female* rates of the three races it 
sureK indicates a ditTereiue in the races cither in their capacity 
to jirotliice male-producing females or their responsiv eness to 
the inlliiences that cause male-producing females to be produced. 

Ihmnett concluded thal he found “sex strains” in Ilydatina 
scuta which dilTered in their power to produce males and even 
concluded that he hnmd -ome strains that produced no males. 
It is very possible that such maleless strains were really like 
race C in the abov e experiments. From observations and experi¬ 
ments published in an earlier jiaper (’o7\ it was shown thal no 
[Hire female strains could be found. The results of the pre.sent 
experiments coiroborate this earlier C(jncliision. However, the 
evidence at that time showed no strains of any kind but the 
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present CA'idence collected from obser\'ations extending over a 
period of about three years and including 300-500 partheno- 
genetic generations >ho\vs ver\' clearly that ^trains exist which 
difTer in their percentage of male-produnng females. 

]\Ior(*o\er, the two ‘lister strains .1 and B which de\*eloped 
from the same fertilized egg differed in their lunge\*ity. Strain 
B died out from general exhaiwiion in the 3''^4th parthenogenetic 
generation, while strain .1 i.- >u\\ ali\e in the 504th parlheno- 
genetic generation, although in a \er>' weak and exhausted C(^n- 
diiion. 

Shull has compared ‘'ome ol the New \’(jrk strains of Ilydatina 
soita with a strain fn»m Ikiltimore an<l has found a decided 
difference in the rati of prodiu'lion of males in the two strains, 
lie sa\.s, “It is s.ife to .sa> , iherefori*, that we ha\e here two 
|)tire lines that dilfer from one tiuotluT \ n a fairl\ constant manner, 
and the diflereiuv is .m intiTU.il one.” 

St \1M \ in. 

1. 'The production of male>pr(»ducing females (an be partly 
or wholh' repres'>ed b\ iMernal conditions in parthenogenetic 
races of Ilydatnm sctitn, 

2. 'The parthenogenetic strains are shown to be distinct be¬ 
cause under ideiui(\d external ('onditioiis they differ in their 
power to produce male-prodticing females, 4 'his ma\' indicate 
that iluA' differ in their potenlialitv of producing male-])roducing 
females or that the\' differ in degree of responsixeness to the 
inllue'iices whieh cause male-producing femal(‘s t<j be produced. 
'Pile latter allernatixe seems more |)robabIe. 

3. d'he two sister parthenogenetic strains de\ eloping from one 
fertilized egg differed in their longexity. One li\ed about a year 
longer and produced oxer oiU‘ hundred more generations than 
the other. 

BKMaH.ICM l.ABOKMOKY. 

XX'KSIIYW t'\l\KkSlTY. 

Nt n>l>l Flow \'. ( 0\N.. 

Jaiuiarx 3. 
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